Comparison of the phosphorylation of rabbit skeletal muscle phosphorylase kinase by cAMP-dependent protein kinase and cAMP-independent glycogen synthase (casein) kinase-1.
We have previously reported that rabbit skeletal muscle phosphorylase kinase is phosphorylated by glycogen synthase (casein) kinase-1 (CK-1) primarily on the beta subunit (beta = 1 mol of PO4; alpha = 0.2 mol of PO4) when the reaction was carried out in beta-glycerophosphate. The resultant enzyme activation was 16-fold (Singh, T. J., Akatsuka, A., and Huang, K.-P. (1982) J. Biol. Chem. 257, 13379-13384). In the present study we found that in Tris-Cl buffer CK-1 catalyzes the incorporation of greater than 2 mol of PO4/monomer into each of the alpha and beta subunits. Phosphorylase kinase activation resulting from the higher level of phosphorylation remained 16-fold. 32P-Labeled tryptic peptides from the alpha and beta subunits were analyzed by isoelectric focusing. Cyclic AMP-dependent protein kinase (A-kinase) phosphorylates a single major site in each of the alpha and beta subunits at 1.5 mM Mg2+. In addition to these two sites, A-kinase phosphorylates at least three other sites in the alpha subunit at 10 mM Mg2+. CK-1 also catalyzes the phosphorylation of multiple sites in both the alpha and beta subunits. Of the two major sites phosphorylated by CK-1 in the beta subunit, one of these sites is also recognized by A-kinase. At least three sites are phosphorylated by CK-1 in the alpha subunit. One of these sites is recognized by CK-1 only after a prior phosphorylation of phosphorylase kinase by A-kinase at a single site in each of the alpha and beta subunits at 1.5 mM Mg2+. The roles of the different phosphorylation sites in phosphorylase kinase activation are discussed.